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(54) ORGANIC ELECTROLUMINESCENT DEVICE WITH HIGH THERMAL STABILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an org. 
electroluminescent device with an improved thermal stability 
by using a hole transport layer contg. a specific arom. 
polyamine having a glass transition point of 1 00° C or 
higher. 

SOLUTION: In the org. electroluminescent device having an 
anode, a cathode, and an electroluminescent element held j 
between the anode and cathode, the element has at least / 
one hole transport layer contg. an arom. polyamine which ^ \n WL 

has a glass transition point (Tg) of 100° 0 or higher and has (s-a) t^^Jl 
a poly-substituted anilinobenzene molecular structure \ 
having 3 or more amine parts bonded to a single molecule, 
an example being represented by the formula (wherein R1 
and R2 are each an alkyi or optionally substd. aryl; R is H, 
an alkyI, or optionally substd. phenyl; and n is 3-6). 
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CO-3: tfX { f ) -S-^/Uy^-M 50 




(vn) 



CO-4: MT. (2-:f.^)V-Z- 7)]^ 
5.z.^h (IlI)-tf-^+V-kfX (2-pt9^;P-8- 

CO-5: <>x'?AhU7.:t+v> [a.k.a, h'J;^ 

(S-^/Uy^-h) -f A] 
CO-6: Y)V^~'0hh^)7. (5 - ^J-)V^^>-y) 

[a.k.a, h'JX (5-/5^;i/-8-+yUy7-h) 7 

CO-7: 'Jf-';7A:t+'» (a.k.a.. 8-+/ 'J 7 9 

CO-8: :fl'J>5Ah'JX {.b-^uat^y-y) [a. 
k.a. K'j;^ (5-i^DD-8-+y'J/7-l-) ii^}^ 
A] 

CO-9: ^JUv'i^AtX (S-i'nn;*-^-^^) [a. 

k.a. t;^ (5-i7DP-8-^y'jy7-h) *;u>":7 

A] 

CO-10: ;J?'J [M»(II)-fcfX (8 -k 5 

CO-ll: i^'J^^'^'AXtrvH'Jv'Ji-XdilitbiuiD epi 
ndolidione) 

CO-12: tfX (2-;<5^;i^-8- + y iJ/^-h) 
(/t7-7xz:;i.7x:::7-h) 7;P5-ii7A(lll) 

1 mm (1 0 0 0 0 *>^X h O-A) ^m\Z 
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(13) 

23 

SiraA^>t. 2S*M)S:^3tlca^-r«.2xl05 

'> (0. ImmXIil 0 0*>5^XSD-A) tt. JdA 

[0 0 6 3] *«JPS*-fe>xatfl:*t)iff-r* 1 0<D« 10 
lesffc 3 nfc 5 ^-fe V^«>«£*W E L gfi 

mwi.'&im^his.ifi<i>. »ffl;i'5*-fe>;^ttt*f:®iox 

tt 2 o® JiTS ^««WflC*V>T)8J^*3cl-Bail«T;5: 
ViiftlllCioTJg^TSCtaBltglcT-Sfc®-?*^. 
[0 0 6 4] *rStJ1^5:?^-fe>X!«#:S:JgJS-rS®tCjffS 

Lv^«(gtt-en-en»K}gi8icS)fiBi^ftt)®. 

0. 0. 5mmXtt5 0 0 0:t>i'Xl-n-A*S»®J|t 
S®aiRLfclilzSjt^«E*fc®T*2). l:?XB^n 

ga:^ta*a(codeposite)S-ti:-5;it7)«-r#5. m> 

ttjSISffl®IE»®+-v:^ HTx-r ->3 Xcast addilio 
n) &0:*g^Jl«Uv-*iea*J-r-5Ci:*tBlfl6Tab'5. 
3il/fc«^5j«'jT-®0i|tt*'JlXx;k )J«'J*^:S* 

^t5tlS®iKS«*StUT5 oaftM— fe>h*« 

[0 0 6 5] W«8-il^=^-fe>7.iSt{^S:J^fi2tS»S tV^ 

;a:fe®r*S. SS»r3^il«lcJ:0#«lc»t»^;te® 

t«.ELgBtt«g$iis^E-&?s;«<e, <i«®®®;?$i 
«5 o:t>i'x hD-A®«$ic-rsc:<J:*<5iigr* 



!|$W¥8-2 5 9 94 0 

24 

(iE-nfi h 'J 7 U-;U75 h 77 'J -;i'v'7 

0. W5 0*»?) 5 0 0 0:t>i'XKD-A®«H®fi'<r 

®S®^SS^MI!-r-5r:i:*<Tt, 100 75^1^2000 
:t>i^:X hD-A®«H®®il»'e*-S^i*W*H'^. 
-«WlCtt*«;i'5*-t>;^«t<if®iK;P:«5<'>/5:< tm 

[0 0 6 6] =t«iELgH®HlffiSt;iijatt. 1iE*®il5 
^®iV^^T®JgSiSt«)Ci:75^Bli6-7**. SiS^l 

■^V7,^'j^7>< ;l' A®)tSja<4a#:±IC»V^»«ttS 

£ tsacr •& ;i <!: ic J: o T^E-nsa^-r 5 t 
*»^®w«iE Lgg® 1 t?®}ga8iwtev»Ttt, ±a«i/ 

fc/f-r:-^®*il1*»SB3 1 7 2 8 6 2^. ;«f-r:- 
®*B<I^I1=II3 1 7 3 0 5 0^. f«W7,t--®"Double 
Injection Electroluminesceoce in AntliraceDe",R(^ R 
evlew, Volume30. 322-334 H. 1969. IkXtYVT^t- 
®3l^B4*if»3 7 1 0 1 6 7#KMa^3nfc^f7X7'l' 

tfcBl|gT*-6. ±T®3tSjfltt#'JV-7YJPA&a 

^ctLTffiffl-rsctjifct^-:^-^. ^;py>(Giiis 

on) ®*B!|#ilF»2 7 3 3 3 6 mRZ^T.^ yT)VX(S 
windells) <r>^mWnf^2 9 4 1 1 1 0 4^\tC<DS^^ 
®fc*K1$lca«Snfc#'JV-7wJI'A«iB^UTV» 

[0 0 6 7] *M«ffl»«ficfflt'»f.n* rjtaiittj i; 

li, S®®X(±j5l^*«-5-n*»Si:tm^.Kg®7-^®'>JS 
<tfelt3®3t®5 0>''«— fe>h£il±&. »iL<\t'P 
U<t'blO Ontnei±®'f >^-A';i/TS®f 
&jg«-r*. sit (#i£») (iC») jR;?®f8 

>tttBliS3n^lSB®til:'3T*«®r. ¥2W&Cfi8W 
®}R^FXtt*HWtcaM;ft»fHl^i$-C«S. 
®Jfi^{r*l^T. tfflELgH®JtaiattlXHl!li^tt 
StfeX«tf1t®Jt*««T?<fcl3. OSOflfitltlSiLTl 

o®«fi«B»c*i'»Tas»ciS5('»3t!aiR**s;av». u 

^^tiiS:**?., ^SiittSffiSfl^XttJ^liaKXttlil^ 

tt. t)L'8fS^ns;fte«3thU5>i^7^;U3' 

tffiujm-Vib^. A»*^«fl«®HiStt. WAtf. 71^5 
^i/' (Fleming) <D^m<l^mf^4 0 3 5 6 8 6^lrPB^S 

nrt^s. §(tffi5&gxiiKg®«&icifiv^j|t$icK 

[0 0 6 8] m^6^mmt\tRmz. »^b^n-o<Dm 
as ic t^T*^M® E L sfiiiisai 0 Btr 1 5 i8t 

a^iiLT^t^r^T*, C®c:i:iilSffi*J)fe23att-C* 
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(14) 

m±m\t4m^t^)Vh (ev) j:o±€rtitt«fM»«;^i 

4eV) ti:*H»^«©>f?J»^a«-r5c:<i:*t-pt.5. 
coo 6 93 *56MlCJ:4W«EL»ltt. COgW® 

A: 




1^M¥8-2 5 9 94 0 

[0 0 703 

;l > KTA iDsotrument) IC± 0 aj6$nfcr^BR©*x;i' 

[0 0 7 13 
[ib2 73 . 



\ /■ 

i [00 7 33 
(<k2 93 



C: 

2^£|>N— ^^>--Br + BiQSii — = SnBiij 



[0 0 7 43 09 L;JJ. 5- h'JX -4-(>?7xz:;i.73 

ab^llill) IgfbajKdVXO.SS ml. 0.85 g, 0.005 mo 
l)*«*^3nTlr»S 2 0ml© K7'rx^y-;Ptt»®4' 
- x7ir:;l.7S/7-t h7i>'>(1.43 g. 0.005 110 



1) !Raf«lC^JiT>''J>-:^S:fflV»Tl$-3<0i:DDA 

&. tae^ttSl : l's+lJ->/>?4^np>t^>*»|B 
50 «!iUTffilBtTv''J*y;p±t?irpTh4^57lC*» 
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s 

Vi. «»)Sl,3,5-h'JX-4-(x7x:n;P75/) 7xr: 

;P-^>-tf>(160 2 9««)iR*-C^fc. 

W2 : 1.3.5- mA-4-(y-i)- h'J;U7S/) 7x-Jk 

('fb^«l2) «ft^j{l(IV)(12.0 ml, 17.0g. 0.10 do 
1) $SI*#$nTV>-5 5 Cm 1 OH7'fX^'/-;H'ro 
4'- x-p- h'JJPTS/r-t h7x/>(16.0 g. 0.005 

iiol)!Bffl»lCSJaT'>U >i'Sfflt»TH)':> < 0 tlBlA 

fc. ii^fjs^jiT? mwitj^um i«EL^*te- 
imm.t urffiffl ut->u liff^iL-no dt 7fc 

A^lt. il««S)ftl.3.5-h'JX-4-(>?-p- hUJPTSy) 7 
x:iJP'^>tr>(6.5 iig)?&4 4%OlR*-C#&. 
: 1.3.5-h'J X- 4-(N- 7 xr:;P)(N-2-t7^ 

;p) 75./7x:i;P^>-g>g)^ia 

(ft^tlS) 5 Cm 1 (DH7'fI^'/-;H'ro4'- N-(2 
- t7^'U:i;U)-N-(4- 7-th7x:::>/l^) 7-'J>{3.0 

g. 0.0089 moi) ^n-n.nmzis.^'^-(:wk\^it. Z. 

a)»»ilCJfi^b^5f5(IV)(10.0 ml. 14.8 g. 0.087 moDS 

^£;ii-&tl^S®Sr?^^L. 1 0 Om 1 «*S:l)nA. 4 

1 0 Oml©i;i'Dn;<^'>lCSS»Ilx&. 3 0»mo«l 

fl:j8tlS5jSbiii«Il 0 Cm 1 rov'^nD^^'> 

4 : 1 'Ji^D-f >/>?i'DOp<^'>SrS!«fBttl/Tffiffl 

LT-v u lj'j'}Vh'T:i; DT h 7KA»tt. 3. 

5-h'JX- 4-(N- 7x=:JP)(N-2-:f-7:$'U-;P) 75/ 
7x:i;i/'^>-tf>(1.86 g)«:6 5. 5 % WiR^T^ft:. 
« 4.; 1, 3^ 5- h'J X- 4-(N-l- .t FjJ' (N-2-:^7 
^' 7 5 / 7xr:jl.'^>-t;>©^jS 

('ft-&tl4) ffi{b«9R(lV)(2.5 Dl. 3.7 g. 0.022 mol) 
S8l*#3nTVi-5 1 Oml(OH7'fXi'y-Jl/4'<04'- 
N-(l- :^7^'l/::i;i')-N-(2- i-y9V~M 7S.J7-\l 
h7x/>(1.94g, 0.005 mol) !HS5ffilcSfiT>''J > 

t)o1t. c©5f£:S«a5(IT-?a85U;4*<^3i^Wftlj» 
Ufc. Sl6:jg^«!*afflST»-^U. HUl. 0ml® 

2 : 1 A+-t^>/i?i'nD/^>$Sli}StL.TffifflL 

T->'J*y;i'±Ti'D-7hi)'77lZ;5nt. *i6«'?S:1.3.5- 
l-'j;^- 4-(N-l- t7^'^r:J^)(N-2-:^7^'^r:j^) 7 
5y7xr;W'^>-tf>(0.98 Bg) *5 3. IXOiR^T 



(15) it$M¥8-2 5 9 9 4 0 

2S 

: hfX 4-(-;- p-m7'J-JP7S/) 7xnjl'] 
7-t;yP>(0^)a 

4 OinL©H7^THFti'©4-:/Dt-N.N-(v-p- h 'J 
7r.'J>(5.02 g.14.3 onol) . tfX (h'J-n- :/ 
=^)17.^=.M 7-b5=-p>(4.6 g. 7. 6 cmoDSI^x h 
(HU7xr;l':JxX7^ y)-/t7>''':?A(360 ng. 

4 %mi)<r>m^mmT-c2 4iQMaiiL&. 

J:OiS«K$l»£L 1 0 OmLCDNaOH (1 M) ^ftlA 

®*icu -toaosjsicaufe^fig^ija. eg (6 4 

±ttC, 88.69. H,6.38 . N.4.93 , SIRIiC. 87.84, 

H. 5.40 . N,5.06 . 

me : ^^-^ 4-(if- p-m7'J'-Jl'7Sy) 7xX 
)Vi 7-fe5"k>(D^^ 

4 OmL® J<7-1'THF1>(D±EC07-fe5"U-Wb^t»& 

20 Asmm'M^Ltz. mmm^Lfz^, ^^^>/;^^ 

U>^n') H(3/l) Sg«f$tLTfflV^T3/4"x5"0-> 
'J *yjK32-635 {>a» n 7 AtCi 0 7 7 V'n.i' □ 
•7 h!fy7\ZA^if, mMZlkt:mitKi^(0@mi. 78 g) 

I. 3g (IR*6 5 9«) ®l$(DiW»a4*3c!»17ab-3 
Zt. Cu. Hio. N. ©iJ'W :IH)[±BC.88.69, H, 
6.38. N,4.93 , SIIR«C, 88.28. H,6.49 . N,4.83 

. 'H-NMR (CDC 1 j) : d2.27(s).6.70(s),6.8 
50 9(d.j = 8.2 Hz).7.0((l.j = 8.1 Hz) ; "C-NMR 
( C D C h ) : d 20. 74, 121. 96. 123. 95, 129. 76. 13L 62, 
132. 39, 135. 16, 140. 11. 145. 29, 145. 60 ppo. 

«.7 .: iST giEft«Lii*f.tl>J^>J?±DJ!'5$:fe> 

[0 0 7 5] a) 'f>i;>>A Hftasnfc 

b) 73'P'>7->«©iE?iaA» (150:f>i/;^h 
□ -A) !£5'>:5'Jl'3}?-hA»e©»iaiCJ:0 I TOtta 

[0 0 7 6] c) CuPcH®±fcl.3.5-h'JX-4-(i; 
-p- h'J;W75>') 7xX;l/'>;>-tf>(0E?L»»®Sfl 

d) :;*:tc. ^'J:^( s-^/uy^-h) 7)\^i=.0M\ 

10(600 t>{f7. h D-A) <Dn^1SiiEll»Wim<D 

50 ±it««s-a-fc. c:©iftHt)*fc3'>^ji^5K-K*»ejSS 
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(16) 
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29 

[0 0 7 7] e) 10: IS^JtCMg&t^AglCilD 

j^tS3n&2 0 0 oHEffi^feA 1 o.H©±c««$-a- 

tt©it»S:2 OmA/cm' <D-S«S5SfflV»Tff 
fc. «ajOM-5$liO. 7 2mW/cm« 7*0. Z.n 

c:o-tr;K03fiSttl^«CM'>b. 2 5 0^Wroa^ffiffl 

iE?L»»S*n, 3, 5- h U X- 4-(N-l- :^7^' P'-JW (N- 
2-J-7^'l'r:;i') 75y7xr:;i''<t>-tf> (6 0 0:t> 
i^xKn-A) -c*s;it<£^t»TfiWi i:ra«icE 1 
•fe-il'SrSjibfc. ^-OTi^tcSiibfcgHS^^lcogH 
tl^i;*#TrSf^L.fci:;i5. O. 6 2mW/cm2 
O?0»!®MS3S^U, •?-ntt#?l2 0 0^W<O»f^(O« 

[0 0 7 8] *%g^S^©ff* Hr^*^*:plI&#fl8LTP 



30 



10 



20 



[HI] *«Mtc«t«xp;/hD;P5*-fe>xSBi 0 

[02] *»WlCi.5lWi' hD;l.5*-fe>XKS2 0 
OcDHRg^T^^. 

(BI3] *«WtcJ:«xWi7hD;i.5*-fe>XgB3 0 
0«>a«tBIT£)d. 

[??^cDiKqq] 

100. 200v 300 ELKB 
1 02, 204, 302 
104, 2 14, 3 14 
1 06, 2 0 6. 30 6 
108, 110, 112 

1 1 4 mnm 

lie, 118 

1 2 0 -vm^mm 
m. 



1 2 2 
124 

1 2 6 
128 

2 02 
208 



2 1 0, 2 1 2, 3 0 8. 3 1 0, 3 1 2 M 



[02] 




lis 



(26 ,*22 






p 1 
















1 








t> © d 




(J) (&, 






lao-' 


^2a 



J- 

/06 



2® 

208. 



^^^^^ 



?00 



206 

-204 
-202 



3/2t, 
3(0 
308 



V////////A 



,-300 



-306 



<-r302 
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(17) 
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mmm^ xr-^—y^ x-r 'y7> t.^^^ (72)^m# ^> 

7^tU*^*S, rii-a-J? 14625. 7^l'J*^*B. -i-a-i' 14625. 

^ 39 
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